HISTORY OF THE ELECTRIC FURNACE
15
.with the possibility of smelting iron-ores electrically in countries where coal was scarce and water-power was abundant that he obtained a further grant from the Government, and with the help of Paul Heroult carried out a series of experiments during the spring of 1906 at Sault Ste. Marie on the electric smelting of Canadian iron-ores.1
After Dr. Haanel's demonstration of electric ore-smelting, plants for the commercial production of pig-iron in the electric furnace were erected at Heroult-on-the-Pitt, California, and at Welland in Ontario, Canada. The Californian furnace was started on the 4th of July, 1907, but the furnace was not satisfactory and two years were spent in experimental work before a successful furnace was built by Prof. D. A. Lyon. The production of pig-iron was less likely to be commercially successful at Welland than in California, and the Welland plant was soon utilized for the production of ferroalloys.
Sweden and Norway are countries particularly suitable for electric iron-smelting, and experiments were started in Sweden by Messrs. Gronwall, Lindblad and Stalhane shortly after the publication of Dr. Haanel's work. Their first satisfactory furnace, one of 700 h.p., was erected at Domnarfvet in 1908, and in 1910 a furnace of 2,500 h.p. was built at Trollhattan in Sweden and is in commercial operation. Still larger furnaces have been built both in Sweden and in Norway and the electric iron-smelting industry is now well established in these countries.
The production of steel from pig-iron and steel scrap in the electric furnace has been in commercial operation since 1902, but it was soon found that furnaces of the He'roult type could be more use-fully employed for finishing steel that had been made in a Bessemer converter or open-hearth furnace a'nd which was then transferred while still molten to the electric furnace. A 15-ton Heroult furnace has been in operation for this purpose in south Chicago since 1908. The Kjellin induction furnace, although very satisfactory for melting steel, could not be used for refining it; but the invention in 1907 of the Rodenhauser furnace, which combines induction and resistance heating, has overcome this difficulty and has greatly extended the use of the induction steel furnace.
The direct production of steel from iron-ore in the electric furnace,
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